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(54) A sealed connector with a joint compression device 



(57) A connector comprising a first module 1 , com- 
prising a housing body ICQ, an contact-carrying insert 
1 01 , a rear guidance and cable support grid 1 07, a joint 
105 provided with wire passages arranged between the 
contact-carrying insert and the rear grid, the insert being 
retained in the housing body and able to move between 
an fonward position of relaxation of the joint and a back- 
ward position of pressure of the joint against the rear 
grid. 




Q. 

LU 



Printed by Jouve, 75001 PARIS (FR) 



EP1 296 415 A1 



Description 

[0001 ] The invention relates to a sealed electrical con- 
nector provided with a joint compression device. Such 
connectors are more particularly used for connecting an 
electrical harness comprising a large number of chan- 
nels to equipment such as an automotive computer 
which controls braking assistance and anti-wheel lock 
devices. Because of the large number of channels to be 
connected, such connectors comprise a large number 
of contacts and to provide the rear seal of the connector 
at the plug, they are provided with a joint pierced for the 
passage of contacts and cables connected to the said 
contacts. Moreover, in order to render the mating be- 
tween the connector plugs and receptacles easier, a 
means of mating assistance Is generally provided. 
[0002] Connector devices comprising a mating assist- 
ance device are known. 

[0003] For example, document DE-U-87 14 016 con- 
cerns a plug-receptacle connector, in which the plug is 
provided with a lever rotating about a plug axis, provided 
with a toothed part and amns connected by a manoeu- 
vring segment, the toothed part being destined to mesh 
with the supplementary teeth of the receptacle in such 
a way as to make possible the mating and unmating of 
the plug and receptacle by means of manoeuvring the 
lever. 

[0004] Document EP 0 273 999 A2 adopts the princi- 
ple of a toothed lever, but this is arranged on the recep- 
tacle and interlocked to the receptacle by an axis of ro- 
tation and drags a stirrup provided with a reception and 
dragging ramp of studs, arranged on the plug. 
[0005] An example of the connector with a pierced 
joint for the passage of contacts is described in, for ex- 
ample, the documents US 5 299 949 and W098/37597. 
The rear joint described in these documents is retained 
between a body of the connector and a retention ele- 
ment integral with the body of the connector. 
[0006] The present invention has the object of provid- 
ing a connector comprising an improved rear seal de- 
vice. 

[0007] In order to accomplish this, the invention re- 
lates to mainly to a connector comprising a housing 
body, a contact-carrying insert, a rear grid guidance and 
cable retention grid, a joint provided with passages for 
wires which are arranged between the contact-canying 
insert and the rear grid, the insert being retained in the 
body of the housing and able to move between a f onward 
position of joint relaxation and a backward position of 
compression of the joint against the rear grid. 
[0008] The contact-carrying Insert and the body of the 
housing can moreover comprise a first means of stop- 
ping in a forward position of the insert. 
[0009] The means of stopping can consist of an ex- 
ternal ribbed shoulderof the insert and an internal ribbed 
shoulder of the housing body. 
[0010] In a preferred form of embodiment, the insert 
consists of a main body provided with plug receptacle 



for the reception of contacts, associated with a blade 
terminal carrying locking element. The joint is an-anged 
leaning with its lower face against the blade tenninal car- 
rying locking element and with its lateral faces against 

5 a rear skirt of the principal body, the upper face of the 
joint being in contact with the lower face of the rear grid. 
[0011] In a particular form of embodiment, the fist 
module can be provided with a means of mating and 
locking assistance, with a supplementary module com- 

10 prising a means of dragging the first module by transfer 
in a direction parallel to a mating axis of the first and 
second modules. Under the action of these means of 
dragging, the insert comes to press by its forward face 
against a front face provided with contact terminals of 

15 the supplementary module and is pushed into a back- 
ward position. 

[0012] The means of mating assistance can, in par- 
ticular, comprise a dragging device of a stud, integral 
with one of the modules, in a direction opposite to the 

20 direction of the mating of the two modules, when the lat- 
ter are in the process of being mated. 
[0013] Advantageously, the supplementary module 
comprises a peripheral skirt surrounding the said front 
face, the housing body comprising a peripheral wall 

25 whose lower edge supports an upper edge of the pe- 
ripheral skirt. 

[0014] Still according to the invention, the first module 
is provided with a cover provided with a means of locking 
on the housing body, the cover comprising tabs support- 

30 ed on the rear guidance grid. 

[0015] The means manoeuvre and locking can con- 
sists of a lever provided with at least one manoeuvre 
arm and at least one stud, the lever being provided with 
at least one stud reception aperture, the stud constitut- 

35 ing an axis of rotation of the lever, the lever comprising 
a means of dragging the modules in the direction of mat- 
ing and unmating. 

[0016] The means of dragging can, in particular, con- 
sist of a toothed pinion on the lever and a rack bar on 
40 the first module. 

[0017] The invention will be better understood by 
reading the description which follows and a non-limita- 
tive embodiment example referring to the diagrams, 
where 

45 

Fig .1 is a perspective view of a connector to which 
the invention is applicable; 

Fig. 2 is an exploded view with a section of elements 
50 of a module of a connector according to the 

invention; 



Fig. 3 is a perspective view with a section of a com- 
plete connector In pre-mating position; 

Fig. 4 is a plan view in section of contact reception 
apertures of a connector according to the in- 
vention in pre-mating position; 
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Fig. 5 is a section view of the connector from Fig 3, 
in a mated position according to a plane bor- 
dering the apertures. 

[0018] As can be seen Fig 1 and according to the ex- 
ample under consideration, a connector, which may 
comprise elements of the Invention, comprises a first 
module 1 and a second module 4. These connector 
modules have a supplementary engagement profile and 
contain supplementary contact elements and/or optical 
plugs. The contacts of the first module are, for example, 
linked to cables emerging from a rear part 1 0 of the sec- 
ond module, which may be connected to a printed circuit 
or to cable connections. 

[0019] A module 1 according to the invention is de- 
scribed Fig 2, not assembled and in section. The module 
comprises a housing body consisting of an envelope 
100 containing a contact carrier 101 , a primary contact 
locking device 102, an inter-facial joint 105 pierced for 
the passage of contacts provided with their cables. The 
housing body comprises a rear grid 1 07 and a protective 
cover 1 1 0 for cable exits. This cover comprises a means 
of locking on the housing body of the grooved rail type 
(153,154) supported on the rear grid. 
[0020] On the periphery of the contact carrier 101 is 
arranged a ring joint 104 destined to create a seal be- 
tween the front part of module 1 and module 4 after mat- 
ing. The different elements constituting the module are 
assembled in the envelope 1 00 by the front, that is to 
say, the front of the mating of module 1 with a supple- 
mentary module 4 and the contacts are then inserted 
through a rear wall of the rear grid 107. 
[0021] As can be seen, more particularly, Fig 4, the 
insert 1 01 is provided with apertures for the reception of 
female contacts, an example of which is shown. These 
apertures, which open backward in a seating surround- 
ed by the walls of the rear skirt 203 and fonward via the 
passage openings of contact pins of the second module. 
[0022] The seating or tub contains a grid 102 of the 
blade temiinal 202 for the retention of contacts, Such 
flat blade terminals are elastic blades provided with a 
locking lug in a contact window. 
[0023] The joint 1 05 is arranged supported by its low- 
er face on the flat blade terminal contact-carrying ele- 
ment. The said joint is an inter-facial joint or grommet, 
provided with openings for the passage of contacts and 
cables linked to the said contacts. It comprises on its 
lateral faces lips 111, which press against the internal 
walls of the skirt 103 of the insert. 
[0024] As can be seen Fig 2, the insert is provided on 
two of its opposite sides on the rear part of the skirt 203, 
with a ribbed retention shoulder 200 in the housing body 
and turned towards the exterior of the skirt 203. The in- 
sert is inserted by the front (side of mating with a sup- 
plementary module) of the housing body. The housing 
body comprises an internal shoulder 201 also ribbed in 
such a way as to allow the ribbing of the shoulder of the 
insert to pass through. The insert Is then moved side- 



4 

ways parallel to its sides whteh comprise the ribbing, in 
such a way that it is opposite the ribbing of the housing 
body. 

[0025] Once it is in position, the insert can have a 
5 movement from the front backwards, the insert being 
able to move between the forward position of relaxation 
of the joint for which the ribs 200 are in contact with the 
ribs of the intemal shoulder 1 01 and a rearward position 
of joint compression against the rear grid. The shoulders 
10 1 00 and 1 01 form the first means of stopping in a fonward 
position of the insert. 

[0026] The envelope 100 of the housing body is 
closed on a rear face by a rear grid 1 09, which compris- 
es an interior area 1 05 of a section suitable to enter into 
IS the rear skirt of the insert in order to be supported on 
the joint. This rear grid 1 07 Is preferably integral with the 
housing body. 

[0027] The rear grid 1 07 is connected to external walls 
of the envelope by columns 206, offset laterally with ref- 

20 erence to the ribbing 201 and the ribbing 200 of the In- 
sert which makes possible a slide bar and a guidance 
of the ribbing 200 during their movement between the 
forward position and the rearward position of the insert. 
[0028] The second module 4 comprises a face 405 

25 perpendk:ular to the direction of mating of the modules 
and provided with a contacts temninal 406. This face 405 
is surrounded by walls 401 , 402, 403 and 404 fonmlng 
a profile which is supplementary to the profile of insert 
10. 

30 [0029] During the mating of connectors, which is 
schematically represented Fig 4 in pre-mated position 
and Fig 5 in mated position, the insert 101 descends 
between the walls 401 to 404. At the end of the mating, 
the lower face 1 12 of the insert comes into contact with 

35 the face 402 of the supplementary module. During the 
locking of the modules, the insert retreats under the 
pressure of the face 405 and compresses the joint 1 05, 
which brings about the compression of the peripheral 
lips 1 1 1 against the walls of the skirt 203 and the com- 

40 pression of the passages of cables on cables, thus pro- 
viding an improved seal. 

[0030] A locking device, which is particularly suitable 

for the invention will now be described. 

[0031] The first module 1 carries a rotating lever 2 

45 which makes it possible to implement a mating of the 
modules and in the example is shown as a double lever, 
arranged to straddle the first module 1 , comprising two 
manoeuvring amis 3 connected by a central strap. 
These amis comprise at their free end an actuating part 

50 provided with a means making possible engagement 
with the second module and the dragging of the first 
module towards the second module. Each arm of the 
lever Is in a seating comprising walls 106 protecting an 
actuating device, which will be described below. 

55 [0032] An actuating device comprises an actuating 
part in the form of a disc, whose at least one peripheral 
sector comprises a toothed pinion 1 0. The disc compris- 
es in its centre and on its face opposite the first module, 
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an apertu re 6, the actuating part of the lever is supported 
in a slide bar 12 of the first module 1 , this slide bar mak- 
ing possible a relative movement of the lever 2 and the 
first module 1 in a direction parallel to the mating axis 
of the modules and retaining the lever in a plane per- 
pendicular to that direction. The lever is guided into this 
slide bar and is able to turn. 

[0033] The slide bar comprises two pillars parallel to 
the direction of mating of the modules. One of the pillars 
comprises a smooth profile, against which the disc can 
be supported whilst the other post comprises a rack bar 
1 1 , destined to be engaged by the teeth of the pinion 1 0 
carried by the disc. 

[0034] The lever is introduced by pressure, the amns 
of the lever elastically moving the walls 106 until the 
shrouds have been introduced into the slides bars locat- 
ed on each side of the envelope 1 00. Once the lever has 
been inserted into the slide bar, a rotation of the lever is 
converted into a longitudinal movement of the lever in 
the slide bar, following the engagement of the teeth of 
the pinion in the rack bar 1 1 . This system constitutes the 
supplementary means of dragging the first module in a 
direction parallel to a mating axis of the first and second 
module. 

[0035] The lever is first inserted into the slide bar as 
far' as a pre-engagement position of the teeth with the 
rack bar 11. In this position, the lever has an angular 
orientation such that the opening at the end of the ap- 
erture 6 is positioned opposite stud 5 of the second mod- 
ule 4, when the first module is presented in the position 
of pre-insertion into the second module. By passing the 
first module into the second module, the stud enters the 
aperture 6. 

[0036] At that moment, it is possible to turn the lever, 
the stud 5 constituting an axis of rotation of the lever 
The rotation of the lever takes place on a fixed axis of 
the second module, the teeth of the pinion resting on the 
teeth of the rack bar, which forces the first module to be 
inserted into the second module, the lever only being 
subjected to a rotational movement with respect to the 
second module and so entering into an arc of a circle 
with respect to the second module. 
[0037] The connector so constructed provides a very 
good seal at the cable passages and can receive cables 
of various cross-sections 



Claims 

1 . A connector comprising a first module (1 ) compris- 
ing a housing body (100), a contact carrying insert 
(1 01 ), a rear guidance and cable support grid (1 07), 
a joint (1 05) provided with passages for wires ar- 
ranged between the contact canrying insert (101) 
and the rear grid (107), characterised by the fact 
that the insert (101) is retained in the housing body 
(100) and is able to move between a forward re- 
laxed position of the joint and a rearward com- 
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pressed position of the joint against the rear grid. 

2. A connector according to Claim 1 , characterised 
by the fact that the contact canying insert (1 01 ) and 

5 the housing body (1 99) comprise a means of stop- 
ping the insert in advanced position. 

3. A connector according to Claim 1 , characterised 
by the fact that the means of stopping consist of an 

10 extemal ribbed shoulder (200) of the insert and an 
internal ribbed shoulder (201) of the body (100). 

4. A connector according to one of the preceding 
Claims, characterised by the fact that the insert 

IS (1 01 ) consists of a principal body provided with con- 
tact reception plug receptacle and a blade temilnal 
carrying locking element, the joint (105) being ar- 
ranged to be supported by its lower face against the 
blade tenninal carrying locking element and by its 

20 lateral faces (111) against a rear skirt (202) of the 
principal body, the upper face of the joint being in 
contact with the lower face (107) of the rear guid- 
ance grid (107). 

25 5. A connector according to any one of the preceding 
Claims, characterised by the fact that the first mod- 
ule (1) comprises mating and locking assistance el- 
ements with a supplementary module (4) compris- 
ing a means of dragging (5,6, 1 0,1 1 ) of the first mod- 

30 ule (1 ) by transfer in a direction parallel to a mating 
axis of the first and second module and by the fact 
that under the action of this means of dragging, the 
insert (101) comes to press with its forward face 
(112) against a front face (405) provided with con- 

35 tact terminations (406) of the supplementary mod- 
ule and is pushed into a backward position. 

6. A connector according to Claim 5, characterised 
by the fact that the means of mating assistance 

^ comprise a dragging device of a stud (5) integral 
with one of the modules (1 ,4) in an opposite direc- 
tion of mating of the two modules. 

7. A connector according to any one of the Claims 5 
45 or 6, characterised by the fact that the supplemen- 
tary module (4) comprises a peripheral skirt (401) 
sun'ounding the said front face, the housing body 
comprising a peripheral wall whose lower edge 
(1 50) supports an upper edge of the peripheral skirt. 

50 

8. A connector according to any one of the preceding 
Claims, characterised by the fact that it comprises 
a cover (110) provided with means of locking on the 
housing body, the said cover comprising tabs 

55 (151,152) supported on the rear grid (197) 

9. A connector according to any one of the Claims 
from 5 to 8, characterised by the fact that the 
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means of manoeuvring and locking consists of a le- 
ver (2) provided with at least one manoeuvring ami 
(3), at least one stud (5), the lever (2) being provided 
with at least one stud reception aperture (6), the ap- 
erture comprising a stud Introduction segment (7) ^ 
and a stud stopping segment (8), the latter segment 
constituting, together with the stud (5) of the second 
module, an axis of rotation of the lever. 

10. A connector according to Claim 9, characterised io 
by the fact that the supplementary means of drag- 
ging consist of a toothed pinion (19) on the lever 
and a rack bar (11) on the first module. 
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